a hopper having an 



WHAT IS CLAIMED IS : 

^ * i. A method for transporting a fine 
cotrprising : 

placing the fine powder inj 
opening therein; 

vibrating a vd^bi'atable element within the fine 
powder in the vici^ilfy of the opening; and 

capptrring at least a portion of tjne fine powder 
exiting U^e opening within a chamber, wherein the captured 
powd^/is sufficiently uncompacted so that it may be dispersed 
\iQ0n. removal from the chamber. 




2 . A method as in 
element is vibrated_Jj3r--aTrTIp"' 
powder^i«--trFTe^ hopper . 



Aaim 1, wherein th <=> ho^4^-hrr^" 
5nd down motion relative to the 



3. A method as in ^laim 2, wherein the^jvjj^&arfcai 
element is coupled to an ult^^^iiiG---hari^ and wherein the 
vibrating ste^j^fl^rtsesa^tuating the ultrasonic horn. 



3 



^1 A method , as in claim 1, wherein the vibratable 
element is vibrated at a frequency in the range from about 
1,000 Hz to about 180,000 Hz. 



^ratable 



5. A method as in claim 1, whered_ru 
element has a d£staJ^__erid--wh^r^^ placed near the opening, and 
wherein tfaje-^HTstfal end has an end-member attached thereto 
w£Urcn is vibrated over the chamber. 



sJPaA^ / 6. A method^s_Jj^_j^l^i4Ti^ — wlieieiii"Hrfi^~end^ 
is ve r t % caUj^p^ced^pa r t f r om the chamber by a distance in 
the^r^ge from about 0.01 mm to about 10 mm. 




moving the 
/ - 



A method as — ii*— eiaiuri , further comprising 
iSnt across the opening while vibrating the 
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jg. A method as in claim jzf t further comprising / 
translating the element along the opening at a rate that /is 
less than about 100 cm/s. f 



s4 . A method as in claim 7, further comprising 
periodically levelling the powder within the hopped:. 



T Y 

I Jf<T. A method as in claim >8^ wh 



' >KT. A method as in claim^ wherein the levelling 
step comprises placing a projecting member on, the vibratable 
element at a location spaced apart from a distal end of the 
vibratable element. 

i* 

J^3r*. A method as in claim 1, wherein multiple 
chambers are aligned with the opening, and further comprising 
moving the vibratable element along, che opening to pass over 
each chamber. 

ti 

A method as in claim 1, wherein the fine powder 
comprises a medicament composed of individual particles having 
a mean size in the range fr^m about 1 /xm to 10 0 ptm. 

A method as in claim 1, wherein the capturing 
step further comprises /drawing air through the chamber which 
is positioned below the opening, wherein the drawn air assists 
in drawing the fine powder into the chamber. 



^J^T A method as in claim 1, further comprising 
transferring the captured powder from the chamber to a 
receptaclef 

A method as in claim JA^T wherein the 
transferring step comprises introducing a compressed gas into 
the chamber to expel the captured powder into the receptacle. 

A method as in claim 1, further comprising 
adjusting the amount of captured powder to be a unit dosage 
amount . 
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A method as in claim 16, wherein the adjusting/ 
step comprises providing a thin plate below the hopper, with 7 
the plate having an aperture that is aligned with the chagtber, 
and further comprising moving the chamber relative to thfe 
plate to scrape the excess powder from the chamber. 



i 



1 



1JS^ A method as in claim 1, wherein t^e hopper is a 
primary hopper, and. wherein the placing step comprises 
transferring the powder from a secondary hopper to the primary 
hopper . / 

n 

^y^* A method as in claim 18, further comprising 
vibrating the secondary hopper to trar^fer the powder to the 
primary hopper. 

'I 

^2*0. A method as m claim 1, further comprising 
dispensing the powder from the chamber and changing the size 
of the chamber. 



21 . 

comprising : 



Apparatus for' transporting a fine 



the hopper being 



a hopper having^ an opening 
adapted to receive the fine powder^^ 

at least one/'chambg^which is movable to allow the 
chamber to be placed /jj^crlose proximity to the opening; 

a vibraj^ac£>le member having a proximal end and a 
distal end, tfee vibratable member being positionable within 
the hopp^ar such that the distal end is near the opening; and 

a vibrator motor to vibrate the vibratable member 
wh^ri within the fine powder. 

S>u^ a ^V 22. An apparatus as in claim 19, furthg^-cromprising 
a mechanism for translating the vibr^tajDJ^-Tttember over the 
chamber. 



a mt 





An apparatus as in claim 20, further comprising 
_e member having a plurality of chambers about its 
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£*in 



periphery which are alignable with the opening, and 
the translating mechanism is configured to tr^jarsTate the 
vibratable member along the opening so^fehSt the vibi/atable 
member passes over each chamber 




24. An apparatus as in claim 21, wherein the 
translating m^erJaanism comprises a linear drive mechanism which 
translators the vibratable member along th^ opening at a rate 
that is less than about 100 cm/ s . / 

-2*5*7 An apparatus as in cl^Lm J^K** wherein the 
vibrator motor vibrates the vibratable member at a frequency 
in the range from about 1,000 Hz to about 180,000 Hz. 



2 6 • An apparatus as ^xn^claJjn^J^ — wfre-r^rrir tne 
vibrator comprises^aB-triTrasonic horn which vibrates the 



e 1 ement^i-R-'an up and down mc/tion relative to the powder. 

An apparatus as in claim wherein the 

vibratable element is cylindrical in geometry and has a 
diameter in the range jffrom about 1.0 mm to about 10 mm. 

An apparatus as in claim 2n, further comprising 
an end member at t|?.e distal end of the vibratable member. 

An apparatus as in claim wherein the end 

member radially' extends from the vibratable element. 

vi / 

^J&fi An apparatus as in claim further comprising 

a powder levelling member spaced above the end member. 

An apparatus as in claim J2*T, wherein the 
chamber is disposed within a rotatable member which is placed 
in a first position having the chamber aligned with the 
opening, and a second position having the chamber aligned with 
a receptacle. 
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An apparatus as in claim 21, further comprising 
a port in the bottom of the chamber, and a vacuum source iif 
communication with the port to assist in drawing the fin£ 
powder from the hopper and into the chamber. 

33. An apparatus as in claim 32, further comprising 
a filter disposed across the port. 

34. An apparab^as in claim 34, further comprising 
a source of compressed^gas in communication with the port to 
eject the captured powder from the chambe/f and into the 
receptacle. 

/ 

35. An apparatus an in cl/aim 31, further comprising 
a controller for controlling actuation of the gas source and 
the vacuum source . / 

36. An apparatus a^in c^^Lm 31, further comprising 
a plurality of hoppers dispo^e^^bove a plurality of rotatable 
members which each includ^aplurality of chambers, and 



further comprising a n^l^srality of elements and a plurality of 
vibrators to vibrai^^h^ elements. 

3^ / Z- D 

-3*7. An apparatus as in claim J2^*, further comprising 
a plate disposed below the hopper, with the plate having an 
aperture that is /Aligned with the chamber,* and wherein the 
chamber is movable relative to the plate to allow excess 
powder to be scraped from the chamber. 

7 1 / ^° 



. An apparatus as in claim , wherein the hopper 
is a primaty hopper and further comprising a secondary hopper 
disposed /above the primary hopper to transfer powder to the 
primary hopper . 

'•' <!<( 37 

An apparatus as in claim further comprising 
a shaking mechanism to vibrate the secondary hopper. 
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1 An apparatus as in claim ^3-3^ wherein the ^ 

2 chamber is formed in a change tool, and wherein the change 

3 tool is removably coupled to the rotatable member./ 

1 ^ ^3rT~ A system for transporting a^fine powder, 

2 comprising: 

3 a plurality of rotatable merpbers each having a row 

4 of chambers about their periphery;^/ 

5 a hopper disposed abov^i each rotatable member, 

6 wherein each hopper includes^n opening ; 

7 a vibratable elejnent that is positionable within 

8 each of the hoppers, wherein each vibratable element has a 

9 distal end near the opening; 

Q 10 a vibrator coupled to each vibratable element to 

J3 11 vibrate the elements in an up and down motion; and 
jji 12 a mechanism to translate each vibratable element 

*F 13 along each cf the hoppers while the elements are vibrating. 

%j 1 A system as in claim J^f? further comprising a 

L, 2 controller to control rotation of the vibratable members, the 

J3 3 vibrators, and the translation mechanism. 




